Introduction
The stability problem of functional equations originated from a question of Ulam 1 in 1940 , concerning the stability of group homomorphisms. Let G 1 , · be a group and let G 2 , * , d be a metric group with the metric d ·, · . Given > 0, does there exist a δ > 0, such that if a mapping h : G 1 → G 2 satisfies the inequality d h x · y , h x * h y < δ for all x, y ∈ G 1 , then there exists a homomorphism H : G 1 → G 2 for all x, y ∈ E, and for some δ > 0. Then there exists a unique additive mapping T : E → E such that 
x, x for all x ∈ X, and C is symmetric for each fixed one variable and is additive for fixed two variables.
Park and Bea 14 introduced the following quartic functional equation:
In fact they proved that a function f between real vector spaces X and Y is a solution of 1.4 if and only if there exists a unique symmetric multiadditive function Q : In the sequel we adopt the usual terminology, notations, and conventions of the theory of random normed spaces, as in 19-21 . Throughout this paper, Δ is the space of distribution functions that is, the space of all mappings F : R ∪ {−∞, ∞} → 0, 1 , such that F is leftcontinuous and nondecreasing on R, F 0 0 and F ∞ 1. D is a subset of Δ consisting of all functions F ∈ Δ for which l − F ∞ 1, where l − f x denotes the left limit of the function f at the point x, that is, l − f x lim t → x − f t . The space Δ is partially ordered by the usual pointwise ordering of functions, that is, F ≤ G if and only if F t ≤ G t for all t in R. The maximal element for Δ in this order is the distribution function ε 0 given by 
A random normed space briefly, RN-space is a triple X, μ, T , where X is a vector space, T is a continuous t-norm, and μ is a mapping from X into D such that, the following conditions hold:
RN1 μ x t ε 0 t for all t > 0 if and only if x 0;
RN2 μ αx t μ x t/|α| for all x ∈ X, α / 0;
RN3 μ x y t s ≥ T μ x t , μ y s for all x, y ∈ X and t, s ≥ 0.
Every normed spaces X, · defines a random normed space X, μ, T M , where
for all t > 0, and T M is the minimum t-norm. This space is called the induced random normed space. 
Main Results
From now on, we suppose that X is a real linear space, Y, μ, T is a complete RN-space, and f : X → Y is a function with f 0 0 for which there is ρ : X × X → D ρ x, y denoted by ρ x,y with the property μ f x 2y f x−2y −4 f x y f x−y 24f y 6f x −3f 2y t ≥ ρ x,y t 2.1
for all x, y ∈ X and all t > 0.
Theorem 2.1. Let f be odd and let
for all x, y ∈ X and all t > 0, then there exists a unique cubic mapping C : X → Y such that
for all x ∈ X and all t > 0.
Proof. Setting x 0 in 2.1 , we get
for all y ∈ X. If we replace y in 2.4 by x and divide both sides of 2.4 by 3, we get
for all x ∈ X and all t > 0. Thus we have
for all x ∈ X and all t > 0. Therefore,
for all x ∈ X and all k ∈ N. Therefore we have
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for all x ∈ X, t > 0 and all k ∈ N. As 1 > 1/2 1/2 2 · · · 1/2 n , by the triangle inequality it follows
for all x ∈ X and t > 0. In order to prove the convergence of the sequence {f 2 n x /2 3n }, we replace x with 2 m x in 2.9 to find that
2.10
Since the right-hand side of the inequality tends to 1 as m and n tend to infinity, the sequence {f 2 n x /2 3n } is a Cauchy sequence. Therefore, we may define C x
for all x ∈ X. Now, we show that C is a cubic map. Replacing x, y with 2 n x and 2 n y respectively in 2.1 , it follows that
Taking the limit as n → ∞, we find that C satisfies 1.8 for all x, y ∈ X. Therefore the mapping C : X → Y is cubic. To prove 2.3 , take the limit as n → ∞ in 2.9 . Finally, to prove the uniqueness of the cubic function C subject to 2.3 , let us assume that there exists a cubic function C which satisfies 2.3 . Since C 2 n x 2 3n C x and C 2 n x 2 3n C x for all x ∈ X and n ∈ N, from 2.3 it follows that
for all x ∈ X and all t > 0. By letting n → ∞ in above inequality, we find that C C . 
Theorem 2.2. Let f be even and let
Proof. By putting x 0 in 2.1 , we obtain
for all y ∈ X. Replacing y in 2.15 by x to get
for all x ∈ X and all t > 0. Hence,
for all x ∈ X and all k ∈ N. So we have
for all x ∈ X, t > 0 and all k ∈ N. As 1 > 1/2 1/2 2 · · · 1/2 n , by the triangle inequality it follows that
for all x ∈ X and t > 0. We replace x with 2 m x in 2.20 to obtain
Since the right-hand side of the inequality tends to 1 as m and n tend to infinity, the sequence {f 2 n x /2 4n } is a Cauchy sequence. Therefore, we may define Q x
for all x ∈ X. Now, we show that Q is a quartic map. Replacing x, y with 2 n x and 2 n y respectively, in 2.1 , it follows that μ f 2 n x 2 n 1 y 
2.22
Taking the limit as n → ∞, we find that Q satisfies 1.8 for all x, y ∈ X. Hence, the mapping Q : X → Y is quartic. To prove 2.14 , take the limit as n → ∞ in 2.20 . Finally, to prove the uniqueness property of Q subject to 2.14 , let us assume that there exists a quartic function Q which satisfies 2.14 . Since Q 2 n x 2 4n Q x and Q 2 n x 2 4n Q x for all x ∈ X and n ∈ N, from 2.14 it follows that
μ Q 2 n x −Q 2 n x 2 4n 1 t ≥ T μ Q 2 n x −f 2 n x 2 4n t , μ f 2 n x −Q 2 n x 2 4n t ≥ T T for all x ∈ X and all t > 0. Taking the limit as n → ∞, we find that Q Q . for all x ∈ X and all t > 0.
Proof. Let
f e x 1 2 f x f −x 2.26
